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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve cycle life, by using, as a negative electrode material, a 
compound including silicon atoms which Li can be inserted into or discharged from, and, as a 
positive electrode active material, a Li-containing transition metal composite oxide including a 
fixed metal, having an a-NaFe02 type layered structure, and having specified contents of 
alkaline earth metal elements and sulfur. 

SOLUTION: For a negative electrode material, simple silicon, a silicon alloy, or a silicide is used 
as a compound which Li can be inserted into or discharged from. For a positive electrode active 
material, a Li-containing transition metal composite oxide including metal of one kind or more 
selected from Co, Ni, Mn, and Fe, and having a layered structure of LiMn04 oxide of a spinel 
structure of an a~NaFe02 type or an A[B2]04 type, and impurities getting mixed in the positive 
electrode active material are specified to have an alkaline earth metal element content of 0.1 
wt.% or less, a sulfur content of 0.1 wt.% or less, and a percentage water content of about 0.5 or 
less. 
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O^a £ 1 . 0 ) cDJffl^c-C^an^ ^^^W^'^ 
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a „ v D v 6 b _. X. (DCiMn. Cr. Fe, Co, C 
u, Z n , Mo, Ag-, W, B , Al, Ga, In, S 
n. Pb, Sb, P*>6il«ti^ 1«JW±cDtc3R, XtS 
^ny>7rJR"e£>9 , 0. 2<x£l. 2. 0. l^y 
£ 0 . 5, 1. 8^b^2. 3 , 0 ^ a ^ 1 . 0) CDifS 

mom& L^jEmmmmcomm^ l i « m n 

a _ v D v O b - B X, (DC£Cr, Fe, Co, Cu. Z 
n, Mo, A&, W, B, A J , Ga , In, S n, P 
b. Sb. P2»e>i£fcm<2> l^±cr>7C^,. XtJ^oy 
>7r^-C£>D, 0. 0 5<x£l. 2, O^y^O. 
5, 3. 5^b^4. 5, O^a^l. 0 ) (OmfSTC^k 

<Dm&7x;M (Co, Ni, Mn) ^U<(3:L i <D— g|S* 

£ 0 JEW£^ltOjy*ftt£ Itli, Li, CoO, , L 

1, N i 0 2 , Li, MnO, , Li, Co t _ v Ni v 

0, , Li, Co^v-Vv O t . Li, Co x _ ¥ Fe v 
0 2 . Li, Mn 2 0 4 , Li, Mn,., Co v O, , 
Li, Mn,., Ni v 0 4 \ Li, Mn,_ v V v G 4 , 
Li, Mn 2 _ v Fe v O, (CCtx = 0. 2—1. 

2, y=0. 1—0. 9. z = 2 . 01 — 2. 3 ) t£ i£ 

1, Ni!_ v Co w 0 2 , Li, N i j. v A 1 v O, , 
Li, N i i-y Co, 0 2 _ b F b , Li, N i,., B v 
0 2 , Li, Mn 2 O, , Li, Mn 2 _ ¥ Al w O, , 
Li, Mn a ./Co y 0< , L i, Mn 2 _ v Fe v 

(x = 0. 2— 1. 2, y = 0.. 1—0. 3. b = 0 — 

0. 3) c txx<Dmte^fttMmt&m<D 

*a£N ilRMffc^iMn^ffifb^-en^enccoc^-rft? 
Li x N i !_ v D y O b _ a X.t^n^.. CCT?, D 

iixttis^wasjwpa©* 1 3*£, mi4j^ 

0, L < CSDCiC o. Cr, Fe, Cu, Zn, M 
o, Ag, W, B, Al, Ga, In, Sn, Pb, S 

>7C^-C$>^ 0 cneOTC^cDffl^CDSOi. 0. 2< 
x^l. 2, 0. l^y^O. 5, 1. 8^b^2. 

3, O^a^l. 0, <Dmmx&2> 0 C<£>5^, L 
^^a>l^Ci, Li, N i a _ v M v O b (MliMn, 
Cr. Fe, Co, Cu, Zn. Mo. Ag. W. B, 
Al. Ga, In, Sn, Pb, Sb. PfribmUtiZ 
1 ««Jh<E>7C*/ 0. 2<x^l. 2. 0. l^y^ 
0. 5, 1. 8^b^2. 3) (DlMT^Sni), £/c 



n i mtm^\EW^^n'mo>^ o^commu. xtu 

XV vmfim&$ft?cmf&r*<hV. Li, Ni.-v M ¥ 
0 D . tt F b (MttMn. Cr, Fe. Co, Cu. Z 
n, Mo. Ag, W, B, Al, Ga, In, Sn, P 

b, sb. p^feaans im&±<D7cm. o. 2<x 

£1. 2. 0. l^y^O. 5 V 1. 8^b^2. 3. 
0 < a ^ 1 . 0 ) CD»J>JTC7*3ft*. #¥£W<D]EW&fa 

Li, N i , z C o v M z O b _ a F a (Mte, Mn , 

Cr. Fe. Cu, Zn. Mo. Ag. W. B, Al. 
Ga, In, Sn, Pb, Sb, Pfrt>m&tiZ>imtA 
±(Dytm. 0. 2<x^l. 2, 0. 05^y^0. 
5, 0. O. l^z^O. 3. 0 ^ a ^ 1 . 0, 1.8^ 
b^2. 3 ) (Difflia-C^3nS-^5r^WU^ r >A« 

£®{b$rrifc*., 

[0 0 2 6] Mnm<DjEMfc®nimmzn±u-cft s 

UC^ti. A (B, ) 0 4 ^CO^f^JU»jfi«:SfOL i 
Mn a 0 4 5SM^t!|»"C*S. COSO^HfbWCttL i M 20 
n,0 4 fl0«*>. fciittf— «SCL i' (Mn,_ v ) 

0 4 (0<x<l. 7, 0^y<0. 7) C'Tn^n^J: 

5 ^*{b^fia&Wffi^ * & *>*PS £^t*flti*<*Mb^j & 

^£n&. C<Dm± OXU, Li 4 Mn 5 O^ife&^i* 
Xf^^iM^Li CLi J/3 Mn 5/3 ) O, £3^ 
tf6n^>c CCDffe<£>£?£ Ll^Jl*, -^Li,.', CM 
n,_ v ) 0 4 (0<x< 1 . 0, 0^y<0. 5) 
$n^> a CCDWiUXtt, /ciiWW4-2 40 1 

Li, Mn, On^eWXt^^iill^Li,., 30 
[Mn,_ v ) 0 4 (x = 0. 2 7 3, .y=0. 182) 

x .„ CMn,. v 3 0 4 (0<x^0. 20. 0<y< 
0. 4) -CmZti, mz.lt* L i, Mn 4 0 9 ifimfb 
fiZ> a N i ^MitVotmrnic^ V -i >? ^«f01W 

IgiL-COaCo, A 1 , Cr, F e ft £'(£> 3 fffiQ^jn 

- 2 4 5 8 9 6 Ctl2i£ ^txT ^ £ 0 40 

[0027 ] .±^(om^m7tmmmm<oL i n i o 2 * 

£C>tiLiMn, 0 4 N i i> L < ,iM n Mf4~C£> £ 
ScijiMWHIiTNfct). cft&©£JMfb^llf*ccft 

5fcf£Na, K. M&, Ca, A 1 , $Sft, Cu, F 
e , S i ascDaS^S^tt^i LTIE^rS^iCCcimA 
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^«iti-r £ ft i*oK«Tr««b©i^ * >\,m&o>&\ t^m 

n 6 (D^M^^— 5£ U Jl/HTIC {£M $ h C £ 3&*tttt 
CD^fb^lilSi-CW* Lt> 0 
[0 0 2 8] ±ia<D^«Wc*<Z>5 £ 

iEffif£!K»*O7^^7U±«7t3R«)*Wa3& 1 0. 1 
ll°/oWT, SftftcD^Wm^O . 1 ii%WT, a^K^ 

±icm))-e$>2> 0 teffefaJiKJ: 0 WS*ft^W»i7^* 

S^o. 0 4%11KT"C I ^*$^0. 2il°/oWT 
^>^ a */c. $6CC,*7^*'J±»7c3R(DSWil*iO. 
0 21i%CT, jgf^Wl^O. 0 2%MM1UT, 
^7K^ 0 . 1 & C £ ^ j: o JWMt 

«^>^ * Ol*©«7^/7 u±ssx:*©*wa«o - 
0 2M:%£TF, ^HO^Wai^ma-r 8 0 p p rni^T 
<0. 0 0 8%OT) . ^7j<^0. lltXHT©* 

[0 0 2 9] ^^-rm^7JU'* 0 ±MjuM<orj:&'vm 

n^^A (Mgr) fc 7^^i>^A (Ca) , XhP>? 
■)A.(Sr), iB.a.) T^.D, #-c^^gft 

^CD^^^^^^A (Mg) , ^;1/>">A (Ca) , 
•J r >A (Ba) T-abD. £<Cc^;U>'^A (Ca) 

[0 0 3 0] ^/c, 5ftSI««ERS;ffl<DMf4«:^*naSftK 
(SO, ) & i^6^B»i urilAt 

3»*3!>*AO. «F*6< 0. 0 4%OT, $6CC«F* 
L<«0. 0 2%OT^^,Cd:»fmt^ 

[0 0 3 1] *^C[>iEffiffl<D«^Mib«9<D^fiRtt. »J 
^ ^ A^f4"C* ^ U f ^ A ( b^ft i C o , Ni, 
rfM n CD Jim* * ^> ^JSSf b^W-e L T £«tc Cti;tB, 
Al, Cr, Sn, Si, Fe, T i ft <!: GCf^Sl^ftS 

*Stt»tc<fc ^fb*SJ6Cc J: o"Cff ^>n^> 0 AM*4 
£OTJ2. Li OH, Li, CO, , Li, O, LiN 
O, , Li, S0 4 . LiHCO, , Li (CH, CO 
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• O) . TWJ?- r )Afj:i^ffli^n, N i f^MdC 
fct, NiO, N i CO, . N i (NO, ), , Nif& 
NiCl, . N i SO, . N i , ( P O, ) 2 , N 

1 (CH, COO) » v N i (OH) , , Ni OOH, 

)II4ibr«, Co, 0 3 , Co, 0 4 ( CoC0 3 , 
Co (NO, ) 2 . CoCl 2 , Mn CO, . MnO 

2 % Mn (NO), . Bi O, , B (OH), , A 1 2 
O, , A 1 (NO, ) , , A 1 (OH) , > SnO, > 
SnO. SnCl,, SnT^^F. S iO, . S 
iO, T F e 2 O, , FeCl, „ F 
eOOH. Fe (NO, ), , T i O, , GeO, , Z 
rO, „ Nd, O, . La, O, , La, O, ; Zn 
(NO, ) 2 , WO, . Ga (NO, ) , % CuO, V 

2 O s , Sm, O, . Y, O, . A 1 F, % L i F, L 
aF, , SnF, , Li, PO« t A1P0 4 tt<££:fl§ 

b<h&j:i>u mk<D wm z mm rS*> Its 
-smmt l cn^mMMitih^^^x^ ? v -vzt uxm 

<OMf4©»5R**t>tt^^U-«C[>«d«l*. 4 0 0°C 
^6 1 0 0 0 "C«F* L < C£ 6 O 0 °Cfr £900 °C(DM&. 

l < »k^ee*« 0 . 5 «jb<2>wffl£rrr, 4 Hsra** 6 
cozm^x *>m». ttfiso^isw. /ci^w^BBuse 2 

-26 4 5 6 0. ^¥2 -4 0 8 6 1, 06-26 7 
538,1516-231767 tC|B*R(Dt9^iS^ffi, 
¥4-2 3 7 9 5 3. 05 -3 2 5 9.6 6, M6-2 0 

3 8 3 4 &ClBiftC0^^im^a, WPgBS6 3-21 156 
b^E^CO^mc^^^m. ^1¥5 - 1 9 8 3 0 
K 05-205741 CCiBtSCD^^CO^^tf^^ 

W5 - 2 8 3 0 7 6, 06-31014 5tCfE 
U 'v h RR^tC d: &Mtfc&& mm^- 5 - 3 2 5 9 

6 9tcfstJc(DL i OH j^f4& l.r^TOlrj^ 
/SfSSffi. ^¥6 - 6 0 8 8 7*ciB*©B!*»BEWJ 
MTX^f&TZ>tt£, Wia^e -24 38 7 1 tClBifecD 
7**F-:/ffi. ^^P8 - 1 3 8 6 7 0CCiB«cr>*i^ 

ortsui ^BicDjfflfiSos^ ss«j«t *^fiS-r £' 

[0 0 3 2 ] N i g^ffc^k U<ttMn SHfc^Oti^ IE 

^ri** i-30/zm, — mtL*<Dnm& 0.01 JW_h 1 

— 2 0 Mm. — ^J&^cctfKSa* 0 . 05 — 0. 5 fimX 



(9) nmW- 1 1 - 3 54 1 1 8 

16 

[0 0 3 3 ] iEffifSigJMOhtaffifaCi. _hfBO^0^ 
it>tfj£U BET'&tcJ:£iij^T>0. 1-1 Om 1 /g 
(DtES3"C*>'5C<h^f £b< , 0. 3 — 3 m 2 /&<DW& 

mx&ht. vh&uik 
io [0034] *&mxm^ zjEmtzMM&^msghfex* 

b<DX!$>^X&J:i,^K ffi£k'\&x&&c±*m$. LC>„ 

[0 0 3 5 ] *¥m<D&mcitzm2ti2>m>nmz. fltss 
$ n & i > r f t^m e c 5 » c ^ s^e«tttt 

Ctl*><DtpX1t*. ^777^^ 
-4<>^7 ^ ^^S?*U< , fi^(DA#$ti, 0. 0 1 
30 /zmkLb. 2 0mnWTW^L<, 0. 02um« 
±, 1 0 -wmiUTCOSia^^Dftf *Ol>o .cn^ttitt 

1-1 5 m(DIiafi^9tffltSi»tL;^. ^ 

>TtU 1 — 5 0M%^l>C(b»^ L< , ^t2 — 3 
0II%"C*SciW*Ll>. 

7^7^W 3-2 0lI°/or*^C<!:^C^^ 
40 [0 03 6] *«M"T«*«^«lJ*«J*r -*yt«>«:*S* 

b*n »J K>, #'J7^ U^T ^ K. Kn+i/ (^ 

50 ^)T^»;u-h, X^-U>-^U^>0§±fcM^f*^(O 



(10) 

fU>*tfc^f*. #'JX*U>, 

l/>~7'Pt^>-yi>^^'Jv- (EPDM) » 
x;t/*>ftEP DM, tffy t^Jl/T-fe^-^fl§, 
)1>J **T 2 'JU-K 2 - x^jl/^^->;UT y U — h 

A v ^igrfA, # tj ji^u>^-^>' h\ rK'Jx^f^ 

n^CD^iS)-*)- A Xifi 0 . 0 1 — 5 um<D<b<D&m 
V>2><D&£ U < , 0. 0 5-1 ymO^O^O 

*%*SJ?SL<. «FfrC2~ 1 01I%WJ LA>. 30 

[00 37] ^sdhk. «^$n/cm?fecc*5i^.r v 
6n^ a ^ ^ ^-©asflnfiw^RBse^n^t*^, o — 

fc£, WftcDrtBE^itf-Sfb^-C*^. WJ^ 1 )^ 
OK&m#tt3tWC* -So 40 

— ^a, ^^>u^lPi. ^-sr^ji/. ^/cticn 

?g v . x + X/\*> £^k rtZs*ls#J*&>\s % £>L<C2 

iiS^^LC^ $S<D»#£L-CCi7 urn— 1 00/im 

0. ^t$?£ 0 < (£7 urn — 2 0 MmT*&£ 0 x^X/< 
>K^3uk /^>^>40<£;k ^^Oil^iUr«7 50 
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wm-200amW^L<, £6&C&iP£0<C*7 xz m 
— 15 0 Mint* 0 > «Ftc^S L/ < «7 m- 10 0m 

y, i-cccfc 5 isfe»0Tfc<fct». 

[0 0 3 9] ^tC*»^tC*J^^iES^acD»fiSctcoCi 

■c ta m -r £ . jems temm&omm cc fta^su £ «^ 

CDJWSW: l m~C$> o T 2 IW±^6M^ntC^ 
Ac*. >t®*fcO<7>JlcDtlS[7&s2m±-c*sti^ JESS 

mm. ftgizfitciEmmmm ( t u < wftaw**) 
[00403 {^tin f *ziEn?&Ws<Dinn ± fat jem^^co 

?§^?JS«. I 0 0 PPM OT, 1; < \Xfr&&<Dh<Dtfi 

9 6tl%aTW*K, 5mM%i^Jb, 9 5 
«t^KT3W<fc0»*L< . 1 0M%1^±. 9 311 

[0 04 1] ^K^sBttcD^Stttt^i urii, ^n, ^ 
M^b^. ^m^. ^-^o^^^^^m 

Ilk *4^*«JST*5c*<D2 0 c Ctc*5^€>mm®trL 

5X10 9 Q-m^T^^bt^ 
[0 04 2 ] ^JB©*<bL/r«. U^r>Ai(DSjStt*s 

t><D&m^<o&te> «h*. tttt. ^o^-rn 



(11) 
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-C&cfc<, 0. 0 2/imJiUi. 2 0ymOT 5 

H£L<, 0. UmWL 1 0 ^mHT#<tO»f* 0 

[0 0 4 3 ] K*tt^fi uttt, ^*^eafg«5M^m 

[0 0 44] SS»WtC**tt*»yt^C>*^«tttt^i 10 

urtt, r-7P>c^f»»5R. Sic, Mbrn^-^ 

A, TJl/=7% ^1/3^7. ^^^5>T, A7-^ h, 7 

[0 0 4 5 ] JE (m> ©WS^-MME (fi) ffiCD^ffl 
*««tt<Z>±«:SMi. I£«L BEWr&*«:<fc>5ftSE-rs 
£*J©BWiiE«S«JJt 

*fln*Tiiu««^o. s+t*--, ^-t^t-/ 

If—. vOb/T— . ^t^'n^t-, -~M>l—> 

■elf 5ci3&«tb*&. ^»«lcfcur(i7k4>u<«w«i» 

»»«(DpHttflS-Ctt5-l 0, ZEffi-Cii7- 

1 2*97* 

[004 6 ] ^ffi«ffl^'a>^r*-ctf ^ c<fc3&«tH3RS** v 

FUjU*. 'J^^D-^ ^U^hP^fe 30 
— .Fffi, -f-ivm. F;l— .5*a>ffi, *^-fF 

Wcff*H,». 0. l-10 0m/^M-C 

^?ti-sciw*u^ com, A/W^-^ h®» 

{CMtSCi^ i^-^^ffiC!)M5t. «ifta^F^CT> 40 

•a*«BE«IStifctt«ri 0- 1 0 0 0/imr*S, 
: ffi*Z>«Si'- htt. MtflL X2. StffBL 

£. K«Mffiii8 0-3 5 0"ec[>faH3&i»* L< . mc 
10 0-260 "CCOlfiH^W* Lt>o ft**f*<0^7kfi:« 

2 0 0 0 p p mWTW* L < » 5 0 0 p p m&LT&£ 



BBESti&^a*. lOkg/cra' -3t/cm l W 
a u^y-^uxfio^uxiiacs. 0. 1 — 

7W£bC> 0 

[0 04 7] WjjrMr^^-feAu-^n -Y^> 
f. t^P>, r^stii^^n, 

(D&tff&lslK Wc, ?LS*«0. 0 1-1 wm, J¥<^£* 
5 — 5 0 MmOSStfLH:? * Jl/A#sjf£ LA>„ cn6(Df& 

[0 04 8] mmmte—mc&mfe±mm&t>ffimzti 

rti, Witf, L i C 1 0 4 , L i B F 4 , LiP 

F 6 . L i CF 3 CO, . Li AsFs . LiSb 

F 6 , LiB,»Cl 10 , LiOSO, C n F in ^~C^ 

iN (SO, C„ F Jn ^> (SO, C n F Jffl + 1 ) "CgSS 

LiC (SO, C 0 F ZB .,) (SO.C.F,,,,) (SO 

2 c r F Irfl ) -e^stii^^ F^t (p. q. r&^n 
^n6t^TcoiEcD^) , mmmm^^^mo^^ 

A, Li A1C1, . LiCL, LiBr, Li 1, ^ 

i^ltMfSCi^tS. ^*>-CfeL i BF 
4 R^/*^C*«L iPF 6 ^^U/c^^jff^u 

U>77-d<^-h, X^U>7^-^->, ^^U>7tT 

-sK*-F, ^apxfi/>*-#*- SBF 1 ^ 
;M'0^f;bx^u>, m.W.V>7 ^jUx =f- l> 



t . C12) 
2J. 

\pk 1 . 2 -$>M h **>x£>, f h7tFD77>, 
K. 1. 3-^«V7>, 2. 2-t'x 
y^-Jl/*Jl/AT5'K. ^^V7> > ^^^"^>. 7-fe 

^KBtR* - - h £ ^ L r ffl c > £ <D## tea? * o 

— *K*— h&£l>l£^x?-;U;£?--7K* 
- h Lfc«W««: L i CFj S0 3l LiC 

10 4 , Li BF.W^/S/clJLi PF 4 Sr^trflS 
WK^tf^ Lt> 0 ^tc^at'u I- &L< 

^(Dm^mmCC. L i C F j S0 3 k L i C 1 0 4 % £> 
U<liLiBF 4 <Dtpfr*>M1t*tifc'J>&< t & — *iCD*£ 30 
iL.iEF, Ctife^BM 

ttmtom^ni&w a zicm c x m c c i # £ „ 

[0 05 0] m»¥iK<DfftCcyc<DattHtt:Sl!?»*> 

ccu^ l i (Dmitri, ^wf^if®). wmm&n£tt& 

<ft\t>txX^& 0 tj;ip-cb % Li, N, Li I, Li, 

N I z , Li 3 N-Li 1-LiOH, Li 4 Si 

O, . Li 4 S i O, —Li I — L i OH , xL i 3 P <10 

0 4 - M . 0 L i 4 SiO, . Li, S i S 3 , VkitV 

[0 0 5 1 ] mmmftMMMXte. 7KUx^U>^-^1t 
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[0052] */c, mnttt&mmr±*&&Tz>mm 
x\ mcDit&va^MmicmtmLTkmitK Mid e 

t'D 'J >, fp — Mj7x-;l/7^>> ^ 

x£y-;UT^>, ii^x-rvk xfb>^7^>, 
n-^7YA t ^+tMi>Kb 'J75 h\ -hd^ 

'Ji/y^iN, NT S x^U>y 

rK'Jx^U^^'Jrn-Jk t*P-;U. 2-^h^^>X^? 
y-Jk A 1 C 1 3 v z^mi*d>''; v-m^rS^M^O^:^ 
h y x^ u>rh^xh^T S h\ h'J TJK^X 

[ 0 0 5 3 3 *^c. ^ft^^^t*cc-rs/ce^cc^^n 
[0 0 5 4 ] £Uz(DJ: 5(<cux:m&M.-c£>titcn : Mx. 

[0 0 5 5] ^^<Dr£t4ftmJCr>^^ LA>x-*>>>^ 

ft (ml^ii^ft) «^©il0-c*S. 3 0 tt CJ^ Ji 

7 0 "CfclT^Jff* O < . 3 0-CfcLt6 0 "CWT^<fc9*lF 
^L<, 4 0-0^6 0°CJtUT^^6CCW^ LC^ ^ 

2. 5VfcLL3. 5 V«T^J:0WP* L< . 2. 

±3. 3 VJ^T**^ d«C»*L/t». x-t?>4/JBKtt 1 

BJ£Ui2 0S«T***?*b<. 1 Hfel± 1 5 HJMT^W 



(13) 
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» <, 4. 0 5VJM±4. 3VWTO^U<, 4. 
1VH14. 2 veiT^HfcJff* I/O. r£14-fkf*(Dx- 
^>y*ftiLrTtt/H!K«I#3. 9V«±4. 3 V 
HTWK, 4. 0VfcLL4. ZVaTWtW* 
U < . iHRtt 3 0 "C«± 7 0 'C«T^»* L < . 40 ( C 

2Q«±2 0BfelT* s *T*U<, 0. 5 0«±5 0«T 

[0 0 5 6 ] *%P^<Dtiffe»^StCl£;crl«»2|c«:ia?iJ 
R^/as/cw^jccm^wib^*^ ^CCiRtt^n*. Wife 10 

tsfciMI^ ttBEXftBBg (DC-DCn 

>^_#a£) SrrtiBOrfeRO. gfcsmrtisogtaw:. 20 

8gw«s. tyyy, hwxjl utt 30 

[0 0 5 8 ] 
i^Jic P&5£ 5 ti £ co T* fct t, » . 

[0059] mtm\ 1 

?^i^tC^l/cWTO^{t^ii It. Si -A 40 

g&&ut&m-2 matb4o-6o), si-m 

Ufc^ft- 3 SStb4 0-6 0K Si-Ag-Cd 
(ffc^- 4 Mfcb4 0-50- 10), Si-Zn 
M4 0-60) . S i - Au (fb#«BJ 
-BMJt2 0- 8 0) % Si-Ag-ln (fb^BJ- 

7 Mit4 0-50-10), Si-Ge (ft^BJ- 

8 Mtb4 0-60), Si-Ag-Sn (it&Wl- 

9 mmtt 4 0-5 0- 1 0), S i — A g-S b (fb 

sm- 1 0 mmtt4 0-50-10). te^t^cc^ 

#cb/cL i 4 S i ^6^V7'Ot:Vl/7^3-Mffll^ 50 
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^US/U^aMft^a^L. .1 0 0 0 4 Cr»L/Tf#6 

n/cH»ft ^ rf > # x tpr?mm mwcx en* &c l /c 

S i - S i 0 2 (-fb^BJ- 1 2 SgJ±9 0 - i 0 ) , 

mm<ott£~cn*>tifcs i - a 1 2 o 3 ({b£^- 1 3 
fiMhb9 0-10) . mnms v ^mcx^^^m 

mmiZJ v*lstc<t&W± UtA y^OtcS i (fb 
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